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On the Theory of the Constant of Aberration. By Professor Challis. 

H a v i n g  given consideration to the  discussion relating to the 
constant of aherration lately carried on i n  the Astrononiische 
Nachrichteii by M. M. Hoek and Klinkerfues, 1 thought it 
might tend to elucidate the  question if attention were directed 
to a "Note on the Aberration of Light:' which is contained 
i n  the Philosophical Magazine for June 1855. At the end of 
that Note I make the following remark: ,,The theory shewg 
that the value of the constant of aherration may he  i n  some 
degree affected hy the retardation which the light undergoes 
i n  tbat part of its course between the points 0 and I?' 
which lies within the substance of the object-glass, or passes 
throiigh other glasses." The point 0 is the optical centre 
of the compound ohject-glass, and IV is the point at 'which 
the observation is made, either Iiy transit across a wire, 
or hy a bisection. It will, accordingly, be seen that this 
conclusion bears directly on the sub,ject of the above- 
mentioned discussion. A s  the argument by which I arrived 
at  it has  prohahly not attracted notice, I beg perniission to 
iutroduce it here. 

In every instrumental determination of tbe apparent 
direction of a celestial body, each ray of light from tbe 
object passes  either actually, or virtually, through t w o  
points rigidly connected with the instrument. One of the& 
i s  necessarily the obtical centre (0) of the  object-glass, 
and the other i s  the point (17) of the  field of view a t  
which the image o f  the  ohject is bisected. If light were 
transmitted instantaneously, the course of the ray would 
always be along the straight line joining 0 and F7. But 
on account of the  finite ratio of the earth's velocity to the 
velocity o f  light. The  actual course of a given ray i s  from 
the position (U) of the  ohtical centre a t  the instant the 
ray quitted i t ,  to  the point W ;  so that WO' deviates from 
WO hy a certain angle depending on the ratio of the 
velocities. Assuming the course of tbe ray through t h e  
small extent of the telescope to be rectilinear, WO' i 3  

plainly the direction in which the object is actually obser- 
ved. instead of which the  instrument by  its construction 
gives the  direction OM'. The angle OWO' i s  consequently 
the amount of aberration, the deviation of "0 being always 
towards the quarter to which the Earth i s  moving. T h e  
line 00' is the space through which the  optical centre is 
carried by the earth's motion d u r i n g  t h e  t i m e  t h e  l i g h t  
t r a v e l s  f r o m  0' t o  W, and the aherration is equal to  
the angle a t  W subtended by  the line 00' ninltiplied b y  
the sine of the earth's way. It follows from this theory 
tbat the  rebrdation of the ray in passing from 0' to  W 

through glass, or through a liquid with which the telescope 
may be filled, must be taken into account in calculating the 
amount of aberration. 

If the object be not fixed in space,  but move, as a 
planet, the  earth may be  conceived to be  reduced t u  rest 
by impressing continually i t s  actual motion both on itself 
and on the planet. The  resultant motion of the planet 
would then produce to a spectator a t  the earth the same 
apparent motion a s  that actually observed; and  a s  there 
would he no aherration due to the earth's motion, t h e  
whole effect of the  finite velocity of light would be  to cause 
the apparent position of the planet a t  ariy time to be that  
which was  really its apparent position a t  a time proceding 
the observation by the interval occiipied by the transmission 
of light from the planet to  the earth. If the object b e  
apparently stationary no effect whatever is produced by the 
finite velocity of light. 

This  explains why M. Hoek obtained no aherration b y  
the experiment described i n  X 1741 of the Astron. Nacbr., 
in which the object looked a t  and tbe  bisecting wire bad 
no relative motion. In consequence of this circumstance 
the filling of the tube with a fluid produced no eflect, t h e  
greater angle U W O  due to  the  occupation of time by  the 
passage of the light from 0 to  W being always j u s t  neu- 
tralized b y  the movement of the object during the  same time. 
To  ohtain a result, a s ta r ,  or the s u n ,  or a planet not 
stationary, should he  observed, 

The  foregoing explanation of the facts of aberration 
ascribes them to a v e r a  c a u s a ,  independently of a n y  
particular theory of light. I t  is possible tbat  the  whole 
quantity of aberration may not be  thus accounted for, and 
that some residual phenomenon may be  explainable by the  
undulatory theory. From what I understand of that theory 
1 should s a y  that the effect of any motion of the other must  
be  extremely small. However this may be ,  it is, a t  least, 
a matter of much interest to calculate with exactness the  
effect of the above-assigned cause ;  which, a s  it seems 
to me,  might b e  done by observations of heavenly bodies 
made with telescopes filled with fluids of known refractive 
power. I would, however, particulary direct attention to t h e  
circumstance that  in calculating the retardation of the light, 
only that part of the course which lies between the effective 
optical centre and the bisecting wire should be taken into 
account. 
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